Blood monocytes from mammary tumor-bearing mice: early targets of tumor-induced immune suppression?
We have previously shown that peritoneal macrophages from mice bearing advanced D1-DMBA3 mammary tumors are impaired in their inflammatory functions but are not alternatively activated either and are less differentiated than the ones from normal mice. However, little is known about whether similar defects exist in their precursor stages as blood monocytes. We examined if blood monocytes from mammary tumor-bearing mice are already altered in their activation profiles before becoming macrophages and whether they correspond to inflammatory or resident monocyte subtypes. Much effort is currently devoted to reversing macrophage adverse traits in tumor hosts; as these cells reside within tissues, access is limited. Blood monocytes could be better targeted and manipulated by less invasive means. In the present study, mononuclear cells were isolated from whole blood of D1-DMBA-3 mammary tumor-bearing and normal BALB/c mice and CD115(+) monocytes were analyzed. Our results show that there is an increase in circulating monocytes in tumor hosts; these monocytes exhibit a reduced expression of several myeloid differentiation markers such as CD115, F4/80, CD68 and CD11b. Moreover, downregulation of MHC II, CD62L and the proangiogenic marker Tie-2 are observed in these cells, whereas Gr-1 and Ly6C are upregulated. Furthermore, gene microarray analysis performed for the first time in blood monocytes from tumor hosts indicates that they express a mixture of pro-inflammatory and anti-inflammatory cytokines and chemokines. Interestingly, CCR2 and CX3CR1, which are crucial in monocyte definition as inflammatory or resident, respectively, are both upregulated. Importantly, complement proteins are enhanced whereas nitric oxide production is decreased and there is no measurable arginase activity detected in these cells. Collectively, our study represents the first comprehensive analysis of blood monocytes from tumor-bearing mice; we conclude that these cells are neither completely inflammatory nor suppressive and are less differentiated, similar to the macrophages they later become.